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TITLE OF THE INVENTION 

"IMPROVED PERSONAL SKIN CARE PRODUCTS CONTAiNlNG 
DIKJ:THYL DIALLYL ammonium chloride/acrylic ACID-TYPi-; 

polymers" 

background of the invention 

The insi-^nt invention relates to improved pvrsona 
skin care products which contain at least cr.c di-T^et^.y 
diallyl ammonium chloride (DMDAAC)/ acrylic acid-Lype 
polymer. These polymers impart a soft, sili'-V fo'-l to 
the skin when present at low concentrations and a r o 
compatible with anionic systems. 

Numerous references disclose cosmetic and persona 
care compositions such as shampoos, ant iper spi r ant 
formulations, anti -dandruf f rinse conditioners, etc, 
which contain anionic and/or cationic polymers, an 
active agent, surfactants, emollients ard other 
additives and preservatives commonly employed in the 
industry. Pertinent references which relate to 



DMDAAC/ac L*y 1 ic acid polyrners or which c i ; 
cosrr.etic and personal care f c r:T\j 1 a t i or: r c on t : r. i : 
anionic — a-n^i — G- a t i o n ] c — po ly m e-t^ — i nc I ude : — 

detergent compositions containing particle 
deposition enhancing agents. More pa r t i c 'j 1 a i 1 y , 
this patent discloses detergent and personal use 
toilet detergent bars containing water-soluble 
10 particles such as antimicrobial agent s , ^organ ic 

surfactants and cationic polymers. Surfactants 
are an essential ingredient of these compositions, 
and DMDAAC is mentioned as a possible cat ion ic 
pc lyme r . 

i 3 

2. US Patent 3,769,396, which discloses non-icnic 
hair shampoo formulations containing an active 
ingredient such as a betaine, sulfo betaine, arine 
oxide or mixture thereof, a water soluble poiy:rt»..-r 

20 such as a po ly e t hy 1 ene i m i ne -e t hy 1 e ne oxide or 

propylene oxide polymer or a propoxylated 
po 1 y e t hy 1 e ne i m i ne . 

3. US Patent 4,329,335, which describes an 
ampho t e r i c , non i or i c a nt i -d and r u f f s r: aT:"»oo 

25 containing an active agent ( 1 -imidaza ly 1 -1 -) 

( ch lo r ophenoxy -3, 3"dimethylbutane"2-one) and 
amphoteric surfactants. DMDAAC is disclosed ^s a 
preferred quaternized ammonium compound in this 
patent. 
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4. Pub i 1 ?/[V:;-d r:;:rGpenn Potent App 1 i c n t i c^n 4 . ; 
which dirclose^5 an a n t i -dand r u f f cre^.T. rin-f 

c:o nd it io n< ^ cor.r, . :^ i n i nq z i - nc py H Hr^-rrrrm.'-^ — w Uiru:'. • 

(juar gum, hydrcxyethyl ceilulose end a ho.T.opo 1 vn * : 
o £-DM DXA'C" b rr~a"ccrpo"l y rn¥F~^^ a nd~irc r y IT^i'd ' ■ . 

5. MS Patent 3 , 996,146 , which discloses a r^harr.poo 
fcrmuiation coinprising from 0.05 to about. t.:v 
weight, of a cationic resin including quaternary 
polymers derived from dimethyl dially^ ammonium 
salts. 
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6. US Patent 4,040 , 984, which disclose- polyn:err. 
useful for preparing e lec t roconduc 1 1 ve paper whi.,^. 
comprise quaternary diallyl dialkyl ammoniurr. 
monomers and acrylic acid. 

7. US Patent 3,912,808, which disclosen a composition 
and method for waving or straightening hair us;in:.: 
an aqueous solution of a reducing ag»-nt /md a 
water soluble secondary or tertiary a.T.:ne polymer 
or a polymer of diallyl amine or a quaternary 
polymer of diallyl dialkyl ammoniur; This 
patent also discloses the use of dialkyl ammoni-m 
polymers which contain acrylamide or dioc-tcne 
acryiamide. The use of dimethyl diallyl ammonium 
chloride/acrylic acid polymers is not disclosed or 
sugges Led . 

8. US Patent 4,027,008, which discloses hair treating 
compositions which contain a water soluble 
secondary or tertiary amino polymer or a polymer 
of diallyl amine or a qua t e r na ry^^pol-^^ag^ c f 



V 



dial] y 1 c. 1 .J i K y 1 a :nmo n i u ir. sa j f. . 
net d.isclocio cr suqaest, the of 
acid pol y;T^€-r , arid ztatfjs that -^irr 



sue tact ants which may inactivate cat i o r. i c: 
add i t i ve . 
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9. US Patent 3,966 , 625 , which discloses the 'jse of 
d ia 1 ky 1 M y ] ammonium polymers xn cc?rr.eiic- 
products, inciudinc copolymers a dia.-. <vi 
diallyl ammonium monomer and acrylamiae or 
diacetone acrylami.de. However, poiymers 
containing these cat ionic moieties and acrviic " 
acid are not disclosed or suqaested. 

In summary, though dialkyl diallyl amrr':. i .:rr. 
polymers are widely used in cosmetic ap: i i ca r . r-r.-: . 
the use of polymers containing a cially: dialkvL 
ammonium monomer and acrylic acid m not known or 
suggested in the art. These polyT'rrs iVrovide cir: 
increased level of cationic activitv v i : r. 
unexpected compatibility in anicnic vv t-:T.s . 

DETAILED DESCRIPTION OF THE INVENTIO :; 

The instant invention is directed to a method :* - r . 
improving the feel of a personal skip, care prod-jct. 
comprising adding to said product an effective amount 
of a polymer comprising; 

^) substan^ i ] y f . 0 ro ^^V^, r^r^KO': cr. : \ v:: ■■■ 

weight, of a quaternary diallyl dialkyl 
ammionium monomer, wherein alkyl croups are 
independently selected from alkyl groups of 1 




' b ' 

and whert.-::. '.c-id quatcrnciiy rji,j!iyj 
amnion iurr- ;• Prorr-or's count ori.r-n i v.-ii- 
-i^-ovx — trh-e—t-;-: m - j -p — — e-f — r : ycj-t-^-ri-r- 



of .jcinr'. K.ivinc] tin i n i 7 a t. i ot^ <.: = / rv.. • . : : j ' 

yx.c <:ij-/--'_r . „ ir, a n_.l 0 J^^^, ^.nip r e_ p^r ej e.r a r._i_y„, 

n o I c t. ( ^ from the a r o u p c o n *J i v'- 1 i r . ^ ; ! 
f" luoc idc; , bromide , . chlor ide , hydr r: >: , 
nitrate, acetate, hydrogen sulfate, and 
primary phosphates; and 



the group consist: inq of acrylic acic'- mdc. 
niethacrylic -^cid; wherein the weiorit ,j -/c r .-j ; ' 
molecular w e i -i h t of said fjo 1 y ir. » ■• r r a n*-: v I r w ; 



2(i The instant invention is also rjiLected t r> 

pj e r s o n a 1 skin care p r d u c: t s which, c o n . a i n t: : . *' -i :* 
do sc r i.bed polyme r • 

As used her^an, the f^nras*.* "peiv;on.jl ^-'.\:\ r-.rt- 
" j.-f r O cJ u c t " 1 n c ] 1 1 ri * • S , : * u t is not. 1 i ir. i t e d t. w , ; : r ■ ■ : i ; : <• : 

face lotions, soaps and criNim.s, suntan lotion", t r. i-vr. 
baths, shaving creams, a n t i pe r .;p i r a n t s and 
deodorants. The instant po.ymers imipart a soft arui 
silky feel to the skin when products containinc; thotr 
30 are used. Th.e term "feel", a ~/ use<i herein, .rf*fers tr» 
subjective measure of the smcothness arid silkiness 
that a personal skin care prc^iuct imparts to the ski 
when applied to the skin. ^ ■ - — 
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Personal v.kin care product i: general ly cor;:;r:n. : r. 
active aqent, such as a detercont cr surfactant, 

G-04:w^-i-t-i^o-aeLX-, eiaQ 1 1 i e n r , an t i m i c r oL i j I , a !i t pe : i r :i i 

and rr.o i stu r i z i ng agent. For example, active aqent? 
5 may' i nT^llJde "alTt^imic r obTa'r~ag^ ' a's ~ 

trichlorocarban (3,4,4'-t:richloro ccjrbanilide;. 
triclosan (2,4,4' - trie h lore carbonilide), triclosan 
( 2 , 4 , 4 • - t r ich lor o - 2 * -hyd r oxy d iphcny 1 ether), 
benzalkonium chloride, zinc phenosulf ona te , zinc 

iO ricinoleate and the like. 

Commonly used a n t i -pe r sp i r a n t s include aiurrinur. 
zirconium com.plex, aluminum chlcrohydr at e and the like. 

13 Representative emollients, humectants anO 

moisturizing agents include C^-^-C^^ alcohol 
benzoateSr sorbitol, glycerin, propylene glycol iVKG) , 
lanolin, vegetable oils, mineral oils, isopropyi 
myristate, aloe vera, jojoba oil and the like. 

20 

Other cosmetically acceptable excipientis that a 
personal care product formulation may contain are 
thickening agents, buffering agents and 
preservatives. Suitable water soluble preservatives 

25 are sodium bisulfite, sodium thiosulfate, ascorfcatc, 
benzalkonium chloride, glydant chlor obu tanol , 
thimerosal, pheny Im** rcur ic borate, Dcwicil 200 
parabens, Tektamer 38 ( 1 , 2 -d i br omo -2 , 4 -d icy a nobu t a ne ) , 
benzyl alcohol, pheny le thanol and the like. Suitable 

30 thickening agents are Cab-O-Sil MS made by Cabot 
Corporation, sodium stear.-ito, magnesium aluminum 
Sxlic.-ite, hydroxyethyl cellulose and the like. These 
agents may be present in amounts of from 0.05 to 50% 
by weight and preferably 1 to 5%. Suitable water 



C3 r bon.^ r e 5 , p.ho sph a t f- s , b i ca r bona te , c i t r 

borates, acetates, acid anhydrides, succ : r.r^i.^n^ fir.--: \ y 

— 3-i-k-e-? — Tuch — a-s — s-o d i ' j it i uliO b pha ~trg^ — c i t r .3 rcr, — bor a*.^-: , 

acetate, bicarbonate and carbonate. These acer.ts fTio--/ 
3 be present in an amount sufficient to rr.aintair. no?-'-- 
optimun-. pH of the systerr. in the range 2 to ?. 
such, the ;.*uffering agent can be as much as :'0%, on a 
weight basis, of the total composition. Additi-.r^ai 
active agents aie fully described in U . . Patent 
10 3,986,825, which is incorporated herein by reference. 

The instant polymers, in addition to imirartin*: 
improved feel to skin, may enhance dispersion and 
improve the efficacy of functional mcrecient^* i:\ 
13 personal skin care products. 

As used herein, the term "effective amojnt" refers 
to that amount of polymer required to improve the fe^^rl 
of the personal skin care product to which it i =j 
2 0 added. Generally, the instant polymers are o deed at a 

•rl o s a o o r" n r. c : r. c: f r .'; - s j : T". * n r ^ • • ' " ' 

weight of the product to which the polvTer i^ added. 
Preferably, the dosage ranges from about 0,2 to about 
'3 3%, based on the total v/e^ght of ti-e composition bemc 
treated and most preferably from about 0.5*. to about 
2.5%, based on the total weight of the c om::;c s 1 1 i or 
Dicing treated. 

quaternary diallyl dialkyl ammonium, monomer 



weight. P r c? f e /■ <j 1 Y , the uu a t e i na r y : ^. v-; ;: • 

ratio i5 from abo'Jt 9b: 5 to about 7 : 1: f. , • ■ 

total woicht of polyn*.er . Thus, in tl:e polvxr-::: r: f t;.. 

present — i-nvent iorx^ — t-h-€! — c-a tioniG — rno i <- t y o f — r — : p r 

is predominant while the anionic rr.oiety of t:;t> r.r, ; •.■ r - : 

'S ' i s"lr. iTTioirT A1dci i t rorTaM ly 7"~o~t hTe'r'' rno i e t'i o ^~it^^ 
in the instant polymers. 



An especially suitable polymer is that whfrr*^ tn*^^ 
cationic portion is d ime thy Id i a 1 ly 1 ammoniun: cnicri::*:- 

10 (DMDAAC) or d i e t hy Id i a 1 1 y 1 ammonium chlcrid-r -l^Lr/AACi 

and where anionic portion is acrylic acid. 
Preferably, tha DMDAAC/DEDAAC : ac r y 1 i c acid w/jc'r.-; 
ratio weight ratio ranges from, about 99:1 to r-tou t 
60:40, most preferably from, about 95:5 to 75:25, r^-sv 

13 on total pjolymer weight. 

The polym-ers of the instant invention may r.ave nr, 

y'clncj. I ,1 r v.-riclr r ."i no i nr: f -c;- ; : t. ,i r. t i /: ; ! ■. , • - • - 

10,000,000, with the preferred mol-culai wfeigh^ 
20 ranging from about 200,000 to about 5,00C,CCC. rh- 

most preferred viscosity for the ir^.tant crj : v-.e ^ 
ranges from about 4,000 to about 10,0U0 cr. s, ? 
determined using a Brookfielc LVF No. 4 spir.d^e c : t: 
r pm. . These polymers may be prepared U3in:; ar.v 
23 conventional free radical poi yme r i za t i c n t ech n ; c vK- , 

such as the technique disclosed by Eutler and Argelo, 
"Journal of American Chemical Society," Vol. 79, i-. 
3128 ( 1957) or the technique suggested in L' . S . Re 
Patent No. 28,543. These references are incorpcratec 
by reference into this spec i £ .i ca t io^^. . 
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r.XAMPLE 1 

.T_h.e £-0-]„LG>^_i_njg_e>s_amra_lj:: i s not mtenoed t*"; ]\r:^ r 

scope ol this invention Tn a ny way . 

f) 

This example demonstrates the use of the ir.stant 
polymers in anionic personal skin care proo^.i'.r 
formulations. 

1 0 FEA R LESCENT LIQUID SOA? 

A liquid soap formulation was prepared usinc th*-:- 
following ingredients in accordance with the fcllovinr: 
instructions to demonstrate the excellent 
i5 compatibility of the instant polymers with anionic: 

surfactants. Compatibility of Merquat 2S0 , wrier, ^as 
a net c a t i o n i c charge density, w i t li an ar. lor.ir: ^: y - * n^. 
is surprising and unexpected. 



2 0 Inqredie n t s 
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Deionized Water - i . 
Sodium La u r y 1 S u 1 f a t. e 

Sodium C,^ Olefin Sultonac'^' IC.Cl 

Cc r a sy nt - . 

Cocamide DEA"^ ^,CC 

4 

Cocamidopr opy 1 Betame 8. GO 



MERQUAT 280^ 



Fragrance 0 . 50 

Tetrasodium EDTA^ 0.2G 



D 



Citric Ac id 
Sodium ChlOiTide 



to pH 6 . CO 
to viscosity 2 BOO cps 



P r e D a r 3 t J _^_[l.'ik--^^-LL.'ir!j 

Heat w.:iter to ""/'C - With -nodordtv : t i : r,:. , :.: 

tr^^e — i-n ^ i rdi e n t ? l-i-s^ed i n t^-r t A — i-ni — t-i-ii^ — ar ^^-i r : 

V proceeding after each addition is unifurm. R*- : : ^ 

' "c o o lT'n^"l:rrrcr~add~ M F:ROirA T~ ZtTO" aT~~LX C" . CorTt i r. e 
mxinq and cooling and add Part C at 4b''::. Adyjt" 
p»i to 6.0 with :itric acid. Add sodium chio:id'^ r ■. 
increase visco..ity to 2800 cps. Optional]/, 
10 fragrances and dye^ can be added. 



1. Sodiurn laureth sulfate is ^i^4_-^(5 olefi'. 
sulfonate sulfate is an anionic surfaccant. 

2. Cerasynt is ethylene glycol rricno s t e a r a t e , 
IS available from Van Dyk & Co., inc. 

3. Cocam ide DP: A is coconut d ie thanolanr. i ne , av::iiabl-' 
from Van Dyk and Co., Inc. 

4. Cocarr, i dopr opy 1 betaine is a cocotvj*. i dc:; c:::y ■ 
betaine. 

10 5. Meiquat 280 is an 80/20 w/w pclymor : r rjMr.AAi: .inc 

acrylic acid having a viscosity : 3 r oo t i e *. 
spindle ?3C rpm) of 4,0 CO -10, COO cr , Jir.c: 
average n'.olecuiar weiqhr of app r cx i ma t. cl ; 
1,300, 000, as deteirranec gel po r J t . ; = 

2.b chromatography, commercially avai- :i le tro::. 

Co r por at ion . 
o. Tetr a sodium EDTA is the sodiurr. r>alt of 
eth lened i amine tetraacetic acid. 
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WHAT WK CLAIM IS 



_A_me-t.h.ocl-f.or— iH,vpr-o-v-irn q-L-h-e-r-c-c-1— oT-a- r.o r s or. a j -^ k i n 
care product, comprising adding to said product an 
._..i£I?£t.i:::^jajI!9A^Qt_pJ_jL_lloJ.ymcr_compr-^ 

a. substantially 60 to substantially 99?., by 
weight oE said polymer, of a quaternary diaUyl 
dialky] ammonium monomer, wlierein alkyl groups 
are independently selected from alkyl groups of 

1 to 18 carbon atoms and wherein said quaternary 
diallyl dialkyl ammonium monomer's counterion is 
selected from the group consisting of conjugate 
bases cf acids having an ionir.ation constant 
greater than 10-13. 

b. substantially 1 to substantially 40%, by weight of 
said polymer, of an anionic monomer selected from 
the group consisting of acrylic acid and metha- 
crylic acid; wherein the weight average molecular 
weight of said polymer ranges from substantially 
50,000 to 10,000,000, as determined by gel 
permeation chromatography. 

2. The method of Claim 1, wherein said alkyl group of 

a) is C^_4. 

3. The method of Claim 1, wherein a) is selected from 
the group consisting of diroethyldiallyl ammonium 
chloride and d iethy Id ially 1 ammonium chloride and 

b) is acrylic acid. 

" T 
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4 . 



n so i 



The n,fthor: o; ,,p.y ^no of Clnimr, 1 to ^. whoroi 
effective nmounf. rancvs from s u hs n t i a 1 I y 0.] ,o 
substantially ^.V., by wcMghr,, o, .said p ro.h..^. 
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5. 



6. 



The method of any one of Claims ] to 4 , wherein said 
product--compr i ses-a-n a ct i v-^-a-gon t-^ a ^^^^ 

The method of Claim 5, wherein said surfactant is 
anionic. 
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The method of any one of Claims 1 to 6 , Jherein said 
counterion is selected from the group consisting of fluoride 
chloride, bromide, hydroxide, nitrate, acetate, V'"^^'^^' 
hydrogen sulfate and primary phosphates. 

A personal skin care product which comprises: 



20 
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a. 
b. 
c . 




an active agent; 

an. anionic surfactant; 

a copolymer comprising: 

1. substnntiany 60 to substantially 991, by 
weight of said polymer, of a quaternary 
diallyl dialkyl ammonium monomer, wherein 
alkyl groups are independently selected from 
alkyl groups of 1 to 18 carbon atoms and 
wherein said quaternary diallyl dialkyl 
ammonium monomer's counterion is selected 
from the group consisting of. conjugate bases 
ol: acids having an ionization constant greater 
than 10-13. ^^id 

substantially 1 to substantially 40*, by weight 
of said polymer, of a monomer selected from 
group consisting of acrylic acid and metha- 
crylic acid; wherein said polymer has a weight 
average molecular weight ranging from 
substantially 50,000 to substantially 10,000,000 
as determined by gel permeation chromatography. 
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The product of Claim 8 wherein 1. is selected 
frorr, the group consisting of dimethy Id i.a 1 ly 1 
ammonium chloride and diethy Idi a 1 ly 1 ammonium 
chloride a nd 2 i.s_a.c.r-y-l.i.c~a.c-ld 
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